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T.D. n°1: Calcul vectoriel, fonctions a plusieurs variables, dérivées partielles.

Correction partielle

Exercice 6
1. f(x,y,z) = x> +y®— 3z° DF=R3 et
af of . Of
a(M) = 2x; @(M) =3y°; E(M) = —6z
2. f(x,y,zt) = (x3y*z3t,cos(xyzt)) Df=R*
af 23 . of 3. 3 )
a(M) = (3x%y?z3t, —sin(xyzt)yzt) @(M) = (2x°yz°t,—sin(xyzt)xzt)
of ) of )
a_z(M) = (3x3y?z%t ,—sin(xyzt)xyt) E(M) = (x3y%23, —sin(xyzt)xyz)
3. f(x,y,2) = x*y3(z+3)* DfF=R3
of _ 3 4.9 — 2242 . 9f _ 2.3 3
a(M) = 2xy°(z + 3)*; @(M) =3x“y“(z+3)*; E(M) = 4x°y°(z+3)
4. f(x,y) = In(x* + 2y?) Df =R?\{0; 0}
of 2x  of 4y
(M) = M) = —2
6x( ) x?+2y*’ ay( ) x? + 2y?
= — 4
5 f(xyzt) = pv— Df= {(x,y,z,t) € R*/x+y+z+t # 0}
af - of of of
ZiM=— " =L wm=ZLw
ax( ) (x+y+z+t)? ay( ) 62( ) Ot( )
6. f(x,y,2) = (e"ySinz(er)’)E ,5) Df={(x,y,z2) € R®/y # 0}
af ] ) 1
a(M) = (e"y sin(x +y) [y.sin (x +y) + 2cos(x +y) ] ,; ,0)
of . ) —x of
E(M) = (e"y sin(x + y) [x.sin (x +y) + 2cos(x +y) ] 'S ,O) et Z(M) =(0,0,0)
—_xyz — m3
7. f(x,y,z) = Ty Df = R>\{0,0,0}
af _ (—x2+y2+zz)yz % _ (—y2+x2+zz)xz i _ (—zz+y2+x2)xy
E(M) - (x24y2+22)? 1oy (M) - (x24y2+22)? 0z (M) - (x24y2+22)?
8. f( xl,xZ, ...,xloo) = Hllgg xi Df: Rloo
of 100
a_xi(M) = l_[xk
k=1
ki
9. f(uv,w)= Z;EZ Df= {(u,v,w) € R3/u? # v}
of _ —W+ew+v) of _u@Bu+1) of 3
%(M)_ (uz_v)z l%(M)_W IE(M)_ 0
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